Objectives: Empathy is a crucial attribute within the physician-patient relationship. This study aimed to evaluate the empathy levels of students in the College of Medicine at Hawler Medical University (HMU) in Erbil city, Iraq. Methods: This cross-sectional study took place between January and May 2015 and included all medical undergraduates enrolled at HMU (n = 989). The validated self-administered English language version of the Jefferson Scale of Physician Empathy-Student Version (JSPE-SV) was used to measure empathy levels. Students reported their conformity to each statement of the 20-item questionnaire on a 7-point Likert scale. Levels of empathy were considered directly relative to their final score. Results: A total of 927 students completed the questionnaire (response rate: 93.7%). The male-to-female ratio was 0.72:1 and the mean age was 21.3 ± 1.4 years. The mean empathy score was 101.9 ± 19.2. Female students had significantly higher empathy (P = 0.023) and more frequently chose people-oriented specialties (P = 0.001) than males. First-year students reported the highest mean score (112.9 ± 20.1) while fourth-year students had the lowest (92.7 ± 16.0). There was a significant decline in mean scores between first-and second-year male students (P = 0.020) and first-and fourth-year male students (P = 0.050). Students who chose people-oriented specialties had significantly higher scores than those who chose technologyoriented specialties (P = 0.002). Conclusion: The studied cohort of HMU students demonstrated low empathy levels. As such, the inclusion of empathy instruction in medical school curricula is recommended to promote professionalism and patient welfare. 
I n order to be effective, physicians need to form sympathetic and beneficial relationships with their patients. 1 One of the most important skills needed to form and maintain a relationship is empathy. 2 Although there are several different definitions of empathy, it is generally defined as the capacity to "see the world as others see it, be nonjudgmental, understand another's feelings, and communicate the understanding". 3 Communications between patients and caregivers rely upon the empathetic nature of the medical doctor. 4 Hojat et al. verified that physician compassion is strongly related to enhanced patient outcomes, compliance and contentment and a decline in medicolegal problems. 5 Previous studies have determined various factors that affect levels of empathy, including gender, academic performance and an individual's relationship with their mother. 6, 7 A study from the USA observed significant differences in empathy levels between genders and between physicians in people-oriented versus technology-oriented specialties, suggesting that certain aspects of empathy may be related to gender and choice of medical specialty. 8, 9 The Hawler Medical University (HMU) is a public university in Erbil city, Iraq. The recently revised sixyear undergraduate medical curriculum in the HMU College of Medicine includes a series of courses on medical ethics and communication skills with the aim of strengthening future patient-physician relationships. This training is intended to guarantee that medical graduates will have the necessary clinical skills to competently and empathetically consider patients' feelings and experiences, thus improving care by reducing patient suffering and helping them to feel more relaxed. This study therefore sought to measure empathy levels among a sample of medical students at HMU. Specifically, differences in empathy levels were assessed according to gender, academic year and choice of specialty. To the best of the authors' knowledge, no such study has yet been conducted among Kurdish medical students and this is the first time that the Jefferson Scale of Physician EmpathyStudent Version (JSPE-SV) has been used in Erbil city.
Methods
This cross-sectional study was carried out between January and May 2015 and included all undergraduate students enrolled in the 2014-2015 academic year at the College of Medicine at HMU (n = 989; male-to-female ratio: 0.74:1). Empathy levels were determined using the JSPE-SV. This self-administered English language 20-item questionnaire was originally developed in 2001 to measure medical students' attitudes towards physician empathy in a patient-care situation. 8 It has been validated in the USA, Mexico and Japan. 8, 10, 11 The measurement of internal consistency (Cronbach's alpha) is 0.76. 12 The English language version of the JSPE-SV questionnaire was distributed to all students at the end of each class. 8 The questionnaire was completed anonymously in approximately 30 minutes and returned to the researchers. Respondents reported their degree of agreement with each item on a 7-point Likert scale; however, 10 of the items were negative statements and were marked in reverse order. 9 The final score ranged between 20-140 and a participant's level of empathy was considered directly relative to their score. A non-responder was defined as a student who failed to return the survey. Surveys with less than 16 completed items were excluded from the results.
Demographic information such as age, gender and choice of specialty was also collected. Missing gender values for respondents who did not provide their gender was determined using a discriminate function test. Males and females were categorised using forms in which the gender was identified as the endpoint. This procedure was then applied to data from those in the unknown gender group. Choice of speciality was categorised as either technology-or people-oriented. Technology-oriented specialties included surgery and related subspecialties; oncology; preventative and social medicine; pathology; radiology; and anaesthesiology. 6 People-oriented specialties included family medicine; neurology; paediatrics; psychiatry; emergency medicine; obstetrics and gynaecology; ophthalmology; dermatology; and internal and rehabilitation medicine. 6 Students were asked to determine their choice of speciality by rating their future likelihood of entering each specialty mentioned above on a 4-point Likert scale ranging from 1 (very unlikely) to 4 (very likely). 8 Each student was then classified as choosing either technology-or peopleoriented specialties after comparing their overall scores for each group.
Data were analysed using the Statistical Package for the Social Sciences (SPSS), Version 21 (IBM Corp., Chicago, Illinois, USA). Measures of central tendencies and distributions were determined. The one-way analysis of variance (ANOVA), Bonferroni post hoc test and Student's t-test were used to assess statistical significance. Pearson's Chi-squared test was used for group frequency comparisons. Statistical significance was set at P ≤0.050.
This study was granted ethical approval by the Research Ethics Committee at the College of Medicine of HMU (meeting #1 paper #5). All students were informed that participation in the study was voluntary and anonymity was guaranteed. All forms were coded to avoid respondent identification.
Results
Of the 989 students included in the study, a total of 927 completed the survey (response rate: 93.7%) [ Table 1 ]. There were 391 male respondents (42.2%) and 536 female respondents (57.8%) with a male-to-female ratio of 0.72:1. The mean age of the respondents was 21.3 ± 1.4 years (range: 17-25 years old). Overall, the mean empathy score of the students was 101.9 ± 19.2. Table 2 displays the mean empathy scores of male and female students, respectively (98.6 ± 16.2 versus 102.5 ± 19.9). This difference was statistically significant (P = 0.023).
Mean empathy scores decreased as academic years increased; first-year medical students reported the highest mean empathy score (112.9 ± 20.1) while the lowest mean score was observed among the fourthyear medical students (92.7 ± 16.0) [ Table 3 ]. When adjusted for age, gender and choice of future specialty, the difference in empathy scores between first-and fourth-year students was 16.1. A significant decline in mean empathy scores was noted between male students in their first versus second academic year (Bonferroni test = 8.7; P = 0.020) and between male students in their first versus fourth academic year (Bonferroni test = 10.1; P = 0.005) [ Table 4 ].
There was a statistically significant difference between genders with regards to choice of specialty. Females more frequently chose people-oriented specialties in comparison to males (62.3% versus 25.8%; P = 0.001) [ Table 5 ]. Furthermore, students who chose people-oriented specialties had higher mean empathy scores, whereas those who selected technology-oriented specialties had lower scores (109.9 ± 20.2 versus 99.8 ± 16.1; P = 0.002) [ Table 6 ]. 
Discussion
The current study sought to measure self-assessed empathy levels among a sample of medical students at a public university in Erbil city. The response rate to the questionnaire was much higher than those reported from similar studies in the USA, Iran, Portugal, Japan, Kuwait and the UK. 10, 11, [13] [14] [15] [16] The overall mean empathy score among the studied sample in the current study (101.9) was close to scores from studies conducted in Japan (104.3) and Iran (104.1), but lower than those reported from Western countries. [11] [12] [13] [14] However, the mean empathy score for first-year medical students in the current study (112.9) was similar to that reported in Iran (110.3) and the USA (115.5). 13, 14 Additionally, the higher level of empathy among female students noted in the current study was consistent with previous research. 9, 17, 18 In the current study, the mean empathy score reported by first-year students was highest, with mean empathy scores declining in the second and subsequent academic years-second-year students displayed higher empathy scores than fourth-year students and final year students displayed lower empathy scores than students in their first academic year. This finding was consistent with other studies, which suggests that levels of empathy decline during clinical training. 10, 13, 14 After empathy scores were adjusted for age, gender and choice of future specialty, the difference in mean scores between first-and fourthyear students in the current study (16.1) was higher than that of an American study (11.9). 13 Another study conducted among dental students reported a decline in empathy levels after the introduction of clinical tasks. 19 In a longitudinal study of undergraduate nursing students conducted to evaluate changes in empathy levels, Ward et al. found that students showed a decline in empathy over the course of one year. 20 There are a number of possible factors which may influence the reduction in empathy levels among students as education progresses. Low levels of empathy may be reflective of the prevalent teaching methods at a particular academic institution. The education and training of medical students may be stressful and include extensive work hours and a lack of sleep. Bedside communication may also become reduced due to time constraints, leading to a decrease in empathy. 21 The increasingly emotionally demanding and harsh conditions of their academic career could negatively affect feelings of compassion among medical students. [22] [23] [24] Furthermore certain humanities topics are not included in most medical curricula; these subjects may help improve students' empathetic abilities. 25 Another possible explanation for the observed decrease in empathy among medical students is the sense of privilege that grows throughout a doctor's medical training; being part of an advantaged group has been suggested to contribute to changes in an individual's capacity for empathy. 26 In the current study, students who chose a peopleoriented specialty reported significantly higher empathy level scores than those who selected technology-oriented specialties. These findings are similar to another study which found that students who chose internal medicine, family medicine, psychiatry, paediatrics or obstetrics and gynaecology as specialties had higher empathy scores. 27 These specialties require more patient contact; students may therefore have scored higher on the empathy scale because of increased patient interaction. The authors of the current study believe that students with higher empathy levels may gravitate towards people-oriented careers. This construct does not imply that future career preference calibrates empathy but rather that students with greater empathy may naturally prefer specialties that require higher levels of patient contact. Nevertheless, it is important to note that the mean differences in empathy levels between the peopleoriented and technology-oriented specialty groups were low. This may be because many students were not yet definite in their future speciality career decisions; additionally, many of them may change preferences during the course of their undergraduate studies. Future research should seek to determine whether the promotion of empathy skills impacts students' career preferences.
One of the limitations of this study was that the measurement of empathy was self-reported, focusing on the students' perceptions of empathy rather than their performance. A second limitation was the use of a cross-sectional study design, which did not allow for demonstration of causal relationships. Lack of significant clinical exposure may also have affected how the students answered the questions on the survey as the first three years of medical school include only partial clinical exposure; this may have influenced empathy. Furthermore, participation in the survey and understanding of the questionnaire items may have been biased by events during data collection. Finally, as this study was limited to the College of Medicine at HMU in Erbil city, the results cannot be generalised to other medical colleges in Iraq. Nevertheless, the results of this study are still worthy of consideration. The development of empathy is vital to the advancement of a student's professionalism during their undergraduate education. 28 In order to increase levels of empathy among medical students, programmes teaching empathetic skills are recommended for incorporation into medical syllabi. These programmes should involve small group teaching and include training in practical skills that can be maintained and reinforced throughout a student's medical training, such as effective patient interviewing and interpersonal communication techniques. Further research on empathy among medical students should focus on factors that contribute to the development of high empathy levels and methods for augmenting these factors in both medical education and practice.
Conclusion
Low empathy levels were reported among the studied group of medical students at HMU, which may be a reason for concern. Specifically, males demonstrated significantly lower overall mean empathy levels in comparison to females. Mean empathy scores were also found to decline with academic progression. Programmes highlighting empathy are therefore recommended for incorporation into medical curricula in order to encourage the development of empathetic skills among medical students.
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